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Introductory remarks

The committeerecognizeghe hardwork of manyFermilabstaff involvedin preparingfor this
meeting.We would like to thankthe presenter$or well-preparedmaterialsandfor informative
and interestingdiscussionsand administrativestaff for assistingthe committeewith travel
arrangements and hospitality.

Executive Summary and General Comments

The committeewas chargedto take a broadview at the entire Fermilab acceleratoR&D
program,accompaniedy a more detailedlook into areasin which Fermilabis planningnew
initiatives to provide enhancement® the acceleratoR&D programaimedat the post-Runll
era.The contextfor thesediscussionss the changingnatureof high-energyphysicsactivitiesin
the nearfuture, in particularthe endof Tevatronoperationon Octoberl, 2009.Energyfrontier
physicsexperimentdhavebeenthe mainstayof operationsat Fermilabfor twenty-threeyears,
andlong-baselineneutrinophysicsat Fermilabis alsoa world-leadingprogram.Otherfacilities
will comeon-line elsewheran the nearfuture,andin preparatiorfor lossof the energyfrontier
and competitionin neutrino experimentsthe laboratoryis implementingand developing
strategiego remaina pre-eminenexperimentahigh-energyphysicsfacility. Thelaboratoryhas
two strategic accelerator technology goals:

e Energy frontier, involving work on LHC (LARP), ILC, Muon Collider, and AARD.
¢ Neutrinos, involving work on NUMI/MINOS, NOVA, SNuMI, HINS, and Neutrino Factory.

Plansto reorientthe Fermilabacceleratoorganizationto provide R&D supportto meetthese
future needswerepresentedwith anemphasi®n strategicvision. Aligned with theseplans,the
sciencestrategyof FermiResearclAlliance (FRA), which wasawardedhe Fermilaboperating
contractbeginning January2007, includes neutrinos, particle astrophysics,and a strong
commitmento locatingtheILC in northernlllinois, aswell ascreationof an AcceleratorPhysics
Center (APC) at Fermilab to drive the R&D program.

A balancedhicceleratoR&D programwaspresentedhatnot only addressethe short-termneeds
of FNAL, but also aims to be sustainablein the long run. The committeewelcomesthe



establishmenof the APC. The APC is expectedo providea necessaryocal point for a strong
and diverse program in directed R&D, needed to retain flexibility and options for the future.

The committeeapplaudghe stepsbeingtakento securethe ILC at Fermilab,the excellentwork
to datein developingsuperconductindRF technologyand infrastructurerelevantto ILC and
otherfuture acceleratorsanddevelopmenof plansfor anILC testacceleratorThe creationof

an ILC managemenpositionin the Directorateis welcome,and reflectsthe needfor the ILC

programto haveaccesdo all laboratoryresourcesOutreachto local communitiesand state
institutionsis important,the goodwork to datein communicatingwith local organizationsand
state bodiesis recognized,and further developmentsencouraged Expandedpresenceof

Fermilab in the ILC GDE organizationis encouragedas a meansto enhanceglobal
understanding and recognition of FermilabOs desire to host the ILC.

Fermilab,givenits role nationallyandinternationallyasoneof the stewardsf accelerator-based
high-energyphysics,mustput its activitiesin facility developmentlarge-scaleglobal projects
such as the ILC, and acceleratorR&D, in the national and international context before
establishing internal positions on them.

The nearfuture seeshe Osun-setting@h the antiprotoncomplex. The committeerecognizeshis
facility asa greataccomplishmenbf Fermilab,and a resourcefor the worldwide scientific
community. Communicationswith a broadrangeof scientific disciplinesshouldbe madeto
assessotential applicationsof the complex, and ensurethat modifications madeto the
infrastructurethat may influencethe viability of resurrectinghe anti-protonsourcearedoneso
with full knowledge of the potential impact to the scientific opportunities.

Thereappeargo be a competitionfor resource@monga largevariety of acceleratoprojectsat
Fermilab: LHC/LARP, ILC, neutrinobeams,neutrinofactory, muon collider, and advanced
acceleratoR&D. At the sametime resourcesrelimited andthereareuncertaintiesn the level
of funding in the shortterm andlong term. It would be advantageouso establishrelative
priorities dependingon variouslong-termfunding scenariosaswell asto showthe effect of
shorter term funding situations on the strategy.

Bringing togetherthe many acceleratophysicstalentsdistributedover the laboratoryinto the
APC to carry out a coordinatedplan of activitiesin acceleratoR&D would providean exciting
venueto stimulatenew approachesandmuchsynergyto facilitate progressit would providean
idealhomefor educationandstaff andstudentdevelopmentThe priorities andthe scaleof the
variousactivities needto be madeconsistenwith the generalpriorities of FermilabOmission.
Thereneedsto be a good mechanisnfor strongly coupling the needsof the divisionsto the
activitiespursuedoy the APC, consideringhatthe divisionswould be missingsomeof their key
players. This is especially pertinent to the operation of existing accelerators.

More detailedcommentsandrecommendationfr eachpoint of the charge(seeAppendiceshre
given below.



R&D Program Overview

Findings — R&D Program Overview

The committeewas presentedvith a comprehensiveverview of the laboratoryOaccelerator
R&D program,which includesactivitiessupportingTevatronoperationsL ARP, ILC, neutrino

physics,muoncollider, andemergingplanstowardsan AcceleratorPhysicsCenter,aswell as

towards a multi-purpose test facility around an ILC test accelerator.

Plansfor establishingsignificantsuperconductindgRF (SCRF)infrastructure jncluding cavity
preparationand testing,cryomoduleassemblyan ILC cryomoduletestfacility with RF and
beam(the ILC cryomoduletestaccelerator]LCTA), andconsolidatingthe AO injectorinto an
advancedicceleratotestfacility co-locatedwith theILCTA, wereall presentedCollaborations
with other institutions have been developed in all areas of FermilabOs R&D.

Comments — R&D Program Overview

The goal of increasedattentionto long-termR&D is welcomeand strongly supportedoy the
committee.The move to expandfrom FermilabOgaditional focus on activitiesin supportof
operationswvould enhanceoptionsfor the future of accelerator-baseldEP facilities, andallow
greater flexibility in FermilabOs approach to future activities.

The committeemakesthe following commentsand recommendation®n the overall R&D

program:

e AcceleratorR&D activities at Fermilabarein generalwell balancedand integratedwith
FermilabOsntire acceleratoprogram.The committeeapplaudshe diversity of activitiesas
appropriateand essentiafor the developmenbf optionsfor accelerator-basedigh-energy
physics.

e Fermilabshouldtake a position as a role modelin large-scaleacceleratoiinitiatives and
projects,including acceleratorR&D. Obtaining a broad perspectivewith input from
participantsin the global acceleratocommunitywould enhancehe strengthof FermilabOs
leadership.

¢ Fermilab should seek further engagement of university faculty in accelerator R&D programs.

e ToassurghatFNAL is well preparedor the challengego be facedwith facilities of the far
future suchas a muon collider, it musttake a stewardshiprole to advancethe necessary
technologiestowardsreadinessor suchtime that the conceptand community matures
towards its implementation.

« The A0 photoinjectorfacility, currently supportingFermilabOadvancedacceleratoiR&D
(AARD) activities,will closein summer2007,andit will takeup to 2 yearsto establisha
newbeamtestfacility atthelLCTA. Thecommitteeunderstandghatestablishingcompletely
separatdacilities for AARD andILC-relatedtestsmay not be practicable We recommend
that seriousattentionbe given to optimize the designof the ILCTA suchthat it may be
integrated with a new AARD facility and share common infrastructure.

¢ Thelaboratorymanagemengxhibiteda seriousandcautiousapproactowardsestablishinga
laboratory-directed R&D (LDRD) program, which is still under consideration.



The International Linear Collider (I1LC)

Findings - ILC

The FermilablLC programwaspresentedn five talks describingactivities,which havea focus
on the developmenbf SCRFtechnologyandtestfacilities for the mainlinac. The programis
now organized,along with SCRF efforts, as an office in the Directorate.Activities include
designand R&D on SCRF cavities, cryomoduleand componentscontrols,instrumentation,
LLRF systems,cryogenicssystems,magnets,test facilities for acceleratorand detector
componentsconventionalfacilities, tunnellayout and installation,and acceleratodesign,in
additionto costand scheduleestimatesand planningfor a bid to hostthe ILC. Two major
componentarethe buildup of significantinfrastructureto supportthe SCRFcavity program,and
the ILCTA to be located in the New Muon Lab (NML).

The main activities of the currentand near-termlLC programare designstudiesand globally
coordinatedR&D. As partof the Global DesignEffort (GDE), FNALG statedgoal is to help
designthe machine estimatethe cost,andgain internationalsupportto hostthe ILC. Fermilab
has taken responsibilitiesfor the main linac acceleratormphysicsand technology,and has
established itself as an international collaborator and leader.

Many Fermilabpersonnehlreinvolvedin the ReferenceDesignReport(RDR), andwhile the
scopeandgoalsof the nextstageof ILC designbthe EngineeringDesignReport(EDR) D are
still beingdevelopedat boththe ILC AmericasRegionalTeam(ART), andGDE levels,Fermilab
hasinitiated planningto supportthe EDR. Significantresourcesn engineeringdesign,and
projectmanagemendreavailableat Fermilab.How thesemay be bestusedto supportthe ILC is
currently under discussion within the national and international collaborations.

Fermilabis preparingto bid to hostthe ILC, and the necessarydevelopmentof technical
expertiseandsite-specificcivil designis well underway. Outreachto the local communityhas
begun,collaborationswith nearbyscientific institutions (e.g. ANL, Illinois universities)are
being strengthenedand Fermilabis working to explainthe benefitsof hostingthe ILC to the
stateof lllinois. Fundingfor a $35M building on the FNAL site, the Illinois Accelerator
Research Center, is in the lllinois Capital Bill.

R&D onthe SC cavitiesandcryomoduleshasproceedegbrimarily in collaborationswith DESY,
Cornell,J-Lab,Argonne,with smallerefforts at MSU, LANL, andelsewhereActivities arein
alignmentwith guidancefrom the GDE R&D Board(RDB) S0,S1,andS2taskforces.Progress
hasbeenmadein the pastyearin building infrastructurefor cavity preparationand SCRF
hardware A 9-cell SCRFcapturecavity deliveredfrom DESY, to be usedin the ILCTA, has
beenre-assembledindthe cavity hasachieveda gradientof 31 MV/m. A horizontaltestcryostat
vesselhasbeenfabricatedanddeliveredto Fermilab,anddeploymentof the full testsystemis
expectedin March 2007. Constructionwork is in progressfor a vertical test stand,to be
completedby summer2007, and room is availablefor two more vertical test stands.The
CryomoduleAssemblyFacility (CAF) cleanroomfor cavity string assemblyis in anadvanced
stageof construction.A significantnumberof cavitieshavebeenordered,4 in FYO05, 20 in
FYO06, andarestartingto be processeat JlabandCornell. Building of anewBCP-EPfacility in



collaborationwith ANL is proceedingandtheILC cavity electropolishingacility at Argonneis
expected to be operational in 2007.

Cryomoduledesignis proceedingn collaborationwith INFN, DESY, KEK, andCERN, with a
goalto build animproved(type-IV) cryomoduleat Fermilabby FY09. The CAF will be usedto
assembletwo type-lll cryomodulesbefore then, requiring completion of the cleanroom,
assembly fixtures, test preparations, et cetera.

Designandfabricationof 3.9 GHz cavitiesfor the FLASH facility at DESY hasbeena pilot
programfor muchof the FermilabSCRFinfrastructure Delivery of the cavitieshasbeendelayed
by problems with Higher Order Mode (HOM) couplers, and is now expected in 2008.

A testbeamprogramto supportlLC detectordevelopments beingestablishedanda workshop
is plannedfor January2007to discussoptions.Impacton Fermilabinfrastructures expectedo
be minimal, requiring only minor modifications, planned to be completed in 2006.

Comments - ILC

The committeeapplaudg=ermilabfor taking strongleadershimndcollaborativerolesin defining
the referencedesignand costsfor the ILC ReferenceDesignReport(RDR), particularly with
regard to the SCRF cavity and cryomodule.

The committeestrongly supportsFermilabObid to hostthe ILC, andrecommendshat stronger
rolesin ILC leadershipbe establishedo enhanceheir prospectan this regard.Fermilabis
alreadyactivelyinvolvedin manysegment®f the GDE andART, andalargerrole for Fermilab
at the higherlevels shouldbe secured. At presentthereis no Fermilabrepresentatioon the
executivecouncil of the GDE, andasthe RDR transitionsinto the EDR, this would be a timely
opportunityfor Fermilabto seekinvolvement.Ilt may be expectedhat the GDE will become
morecentralizedn the EDR phaseanda naturalevolutionis to establisha designcenterin each
internationalregion to clearly define contactpoints and reduceunnecessaryluplicationin
activities. The committeerecommendghat FNAL pursuesuch a role as host to the ILC
Americasdesigncenter.Exchangeof personnelwith otherdesigncenters particularlyin Asia
and Europe is recommendedo further strengtheninternationalcollaborationand for staff
training,andbuild confidencen the ability of FNAL to hostthe ILC. Additional suggestionsire
to increasecommunicationsvith ART leadersto basethe ART Directorat Fermilab,to continue
to strengtherand expandinternationalcollaborationsandto establishinternationalleadership
for varioustasksfor the EDR including cryomoduledesignand costing,coordinationof cavity
development, and civil engineering design and costing.

Constructionof the lllinois AcceleratorResearchCenteron the Fermilab site would be a
significantstepin strengtheningies with the state.The committeeapplaudghe Fermilabefforts
to secure this building through state funding, and we hope for a positive outcome.

Fermilab has demonstratedmpressiveleadershipin the SCRFR&D and RDR programs,
engagingin nationaland internationalcollaborations,and coordinatingactivitiesin the ILC

SCRFprogram.Therehasbeenexcellentprogressn planningand building cavity preparation
and test hardware.An exampleis the capture cavity, which has been successfullyre-



commissionedat Fermilab,an importantresultdemonstratingo-ordinationof severalgroups:
cryogenics,cryomoduleassembly RF, LLRF, andfacilities. The CAF is well developedand
looksimpressiveon the floor. Resultsfrom activitiesat collaboratinginstitutionsarecomingin,

andthereis anopportunityfor Fermilabscientificandtechnicalstaff to obtaintrainingin cavity
andcryomoduletechnology,andlinac operationsat otherinstitutions. The committeesupports
Fermilabplansfor developmentanddeploymenibf the SCRFinfrastructureneededor ILC and
other SCRF-based accelerator projects.

In orderto achievethe goal of 35 MV/m acceleratinggradientin the main linac, the task of

demonstrating reproducibleprocesdor productionof cavitiesis of highestpriority. The GDE

RDB SO0 task force hasdefineda OtightloopOcavity processingdemonstratiorusing existing

world-wide infrastructurewith goalsto understandCRFsurfacephysicsandestablishprocess
controlsto reliably achievehigh gradient.Fermilabis successfulljleadingthe coordinationof

U.S. efforts in support of these goals.

FNAL is alsodriving the effort to engagelJ.S. vendorsfor SCRFcavity production,andwork
hasbegunwith AES andothercompaniesn producingcavitiesfor subsequentonditioningand
testingin the new facilities. Thereis a needto developU.S. vendorsandindustry shouldbe
engagedn a systematicway. Plansfor the industrializationshouldbe developedduring the
EDR.While the programto industrializefabricationis important,it will likely befundinglimited
and must be balanced with the R&D and design efforts.

DESYOgparticipationin supplyinghardwareandknowledgein SCRFis extremelyvaluable,and
a good exampleof an effective collaborationthat hasbeenongoingwith Fermilabfor many
years.

The committeerecognizeghe needfor testbeamsfor ILC detectordevelopmentaind strongly
supports the Fermilab program.

Significant activities are being consideredor the next 3-5 years,and strategicplanningand
prioritizationis now required.More detailedscheduleshouldbe madeto ensurethatthe plans
are realistic, and to better preparetradeoffsin light of possiblefunding shortfalls. A
comprehensivandintegratediimeline for the flow of activities,suchascavity productionand
preparationgor OtightoopQOprocessingheliumvessewelding, horizontalcold test,cryomodule
productionandtesting,beamtesting,et ceteraneedsto be developedSucha schedulewill be
extremelyvaluablein helpingto organizethe large numbersof activities and participants.it
would alsobe very helpful to the GDE in understandinghe realtimelineto meetthe milestones
relative to the timeline for the EDR.

The Fermilab Accelerator Physics Center (APC)

Findings - APC

The AcceleratorPhysicsCenterwill be createdn late springto early summer2007,to support
FermilabOsision of future accelerator-basephysicsat the energyfrontier and in neutrino
physics.The missionto performR&D for the energyfrontier involves LHC (throughLARP),
ILC, andmuoncollider. For the neutrinosector work involvesNUMI/MINOS, NOVA, SNuMl,



HINS, and NFMCC. The APC will also be home for AARD activities at Fermilab. The

laboratoryenvisionsthe APC asproviding a greaterfocuson longerterm R&D, strengthening
itOgole asthe primary U.S. centerfor accelerator-basekigh-energyphysics,and positioning

itself as an internationally preeminent center in accelerator R&D.

Thelaboratoryplansa strongstartwith aninitial complemenbf about40 personnelmatrixedto

the Centerprimarily from the Acceleratorand Technical Divisions, and with anticipated
involvementof the ComputerandParticlePhysicsDivisions. The APC will providesupportfor

the existing operations but is not imaginedas having line responsibilitiesfor the Fermilab
acceleratorcomplex operationsprogram. It will train acceleratorphysicists,and establish
facilities for a broadacceleratoR&D program.A comprehensiveangeof functionsandsupport
for relatedapplicationswill be provided;in theory,design,andmodelingfor LARP, ILC, and
genericenergydeposition;in experimentabeamresearchat facilities at FNAL andelsewhere
including AARD at the ILCTA facility, for the high intensity neutrinosource(HINS), andfor

muonandneutrinoprogramsat the Muon TestArea(MTA); in educationandtrainingunderthe

Fermilab Ph.D. program, USPAS, summer students, and fellowships.

The FNAL directoratenoted,andthe committeeagreesthatacceleratoprojectsat Fermilaband
nationallysufferfrom alack of qualified Ph.D.level acceleratophysicists.If the productionof
Ph.D.sstaysat its currentlevel, this problemis likely to increasesignificantly. The educational
possibilitiesat the APC are thereforevery welcome,and we strongly encourageefforts to
involve university groups from around the country.

Findings — ILCTA and AARD

Plansfor the ILC TestAcceleratorto belocatedin the New Muon Laboratory,werepresented.
A stagedapproachis planned,leadingto testingof an ILC RF unit (threecryomodulesplus
associategower supplies,controls,and other infrastructure),andis consistentwith the ILC
needsasdescribedy the GDE RDB S2taskforce. Theinitial layoutconceptgpresentedo the
committeeappeareasonableandallow for flexibility asthe designevolves.A new cryogenics
system will be required for the ILC RF unit test.

Beamtestsare plannedat the ILCTA, and componentsand personnelfrom the AO/FNPL
photocathodeestfacility will be usedin building the testbeamsource Alternateconfigurations
of the injector were presentedThereis interestfrom outsidethe ILC to haveaccesdo the
ILCTA, or co-locatedfacilities, for the purposeof experimentaladvancedacceleratolR&D,

using the electronbeam.Someof the test beamconfigurationsallow productionof high-
brightnesdbeamdor AARD, aswell asbeamtestingof the ILC cryomodulesandpotentiallythe
useof acceleratedbeamsn anexperimentahreadownstreanof the cryomodulesAn extension
of the NML is requiredto accommodaté¢he desiresof a Olongnjector (25 m), which would
provide beamsof high quality suitablefor AARD, andan AARD experimentalrea,together
with an ILC RF unit.

Findings - Muon Collider R&D

A Muon Collider Task Force (MCTF) hasbeenconstitutedby the Fermilab Directorateto
developa plan for advancedR&D in technologiesequiredfor a muon collider (MC), asa
potentiallong-termpathfor extendingthe energyfrontier. The MCTF is lead by Fermilab,but



includesmemberdrom BNL, LBNL, andMuonsinc. Muon collider designersaveachieveda
conceptuabreakthroughijn demonstratingon paper)the first designof a completeand self-
consistentoolingchannel. Thisis achievedy injecting multiple buncheghataremergedatfter
thefirst cooling section. Currentlythe baselinedesignusesone or morehelical OGuggenheimO
structuredo generatdargedispersionandusingwedgeabsorbersfor upstreammuoncooling.

The first Guggenheimncorporate201 MHz RF cavities,and hasa circumferenceof 33 m.
Baselinemuonsurvival fractionsaround50% are anticipated. Alternatively, it may be possible

to replacethe Guggenheimsvith a much shorterhelical cooling channel,incorporatingRF
cavities inside a 15T helical solenoid. Downstream cooling is anticipated using 50T solenoids.

APC MC activities areas were presented in three areas:

e Collider design and simulation to establish required cooling parameters.

* Componentdevelopmenin helical magnetshigh temperaturesuperconducto(HTS) high
field solenoidsandpressurizedRF cavities. The needfor magnetdesignanddevelopments
reflectedin APC collaborationwith the core High Field Magnetprogramin the Technical
Division (TD). For examplethe ~50T solenoidfor the final cooling sectionmustbe made
from HTS, to reduce power consumption.

¢ Beamtestsandexperimentsvith high intensityprotonbeamsandmuonbeams. Two of the
threemainexperimentahctivitiesarein Europebthe MERIT targetryexperimentat CERN,
andtheinternationaMICE coolingexperimentat RAL. Thethird experimentMUCOOL, is
being performed in conjunction with Muons Inc, in the MTA area fed by the Fermilab linac.

It is proposedo havecompletedprototypehelical cooling channelmagnetdor the 6D cooling
experimentestsin the MTA, andto havebuilt a prototypehigh field HTS solenoid,by theend
of FY10. The MCTF magneteffort providesco-ordinationwith other labs (BNL, LBNL,
NHMFL) andMuonsinc. At Fermilab,the proposednagnetwork would take placeinsidethe
coreHigh Field Magnetprogramof the TechnicalDivision. With MC involvement, TD would
thenbe pursuingnine coresuperconductingnagnetactivities:1) LHC/LARP, 2) HINS, 3) ILC,
4) MC, 5) Tevatronsupport,6) Nb3SnMirror dipole, 7) Nb3Al collaborationwith NIMS, 8)
HTS R&D, and 9) Nb3Sn conductor development.

Comments — APC

The committeesupportsthe creationof the FermilabAcceleratorPhysicsCenterto providea
focuseddriving force for acceleratoiR&D alignedwith the Fermilabmission,with particular
emphasi®nthepost-Runll era.Thevision of integratingvariousacceleratoR&D elementgied
to short-term,medium-termand long-termprogramsof the laboratory,manageddy staff who
havematuredthroughdirect operationakxperiencef acceleratofacilities on campusjs a first
in the history of thelaboratory. It is awelcomedevelopmentAs it becomeshe soleaccelerator-
basedhigh-energyphysicsfacility in the U.S., FNAL hasa naturalinterestin stewardshipof
resources necessary for future facilities for high-energy physics.

The missionand organizationof the APC within the laboratoryappearto havebeencarefully
crafted and establishedo significantly enhanceFermilabOsapabilitiesand profile in the
acceleratorcommunity. The list of topics suggestedor APC involvementis broad and
comprehensivelhe APC needdo prioritize thislist, and(regretfully) only engagen thoseareas
whereit canreasonablyexpectto makesignificantcontributionsto the laboratoryOglans.APC



activities should also be strongly coupledto the needsof the Acceleratorand Technical
Divisions.

Thecreationof the APC present@anopportunityto definea modelinstitutionthatnot only serves
the science,but also establishegpriorities in mentoringthe next generationof scientistsfor

developinginnovativeacceleratorso servein decadego come.The APC is expectedo help

attractstudentsnto the field of acceleratoiphysics,to provide a good environmentfor these
students,and to contributeto overall improved coordinationof college-leveland graduate
studenttraining. For successfufunctioning of the center,the institution will haveto embrace
Omatrix organizationO with a properly enlightened attitude and spirit.

The following commentsand recommendationare in the spirit of further strengtheninghe

positive attributes of the APC:

e Establisha peerreview of the proposedadvancedacceleratoR&D in the contextof adding
the highestquality andvaluerelevantto the future of FNAL. In this exercisdit is important
thatthe neighboringlaboratoryANL be broughtinto consultation particularlythroughthe
involvementof the ArgonneAcceleratorPhysicsinstitute,dueto its long history of AARD,
and common management through the University of Chicago.

* It is recommendedhat Fermilabseekenhancedarticipationof university faculty in the
APC, beyondits currentportfolio of local institutions,to increasehe educationatole of the
APC and its test facilities.

e Seekinginput from the internationalcommunity will add credibility to FNAL as a role
model,with positiveimplicationsfor the ILC aswell asthe APC, providing an avenuefor
further consolidating international support.

« The APC should retain an appropriatelevel of involvementin activities relevantto
operationsjn serviceto the AcceleratorDivision. It shouldembracecontinuingintellectual
associatiorwith acceleratoscientistsand engineerdasedin AD andotherdivisions.The
continuingrole of a goodfraction of the matrixedscientistsand engineeran the APC in
supportof acceleratooperationswill be crucialto the viability andrelevanceof the APC,
andprotectits activitiesfrom becomingdecoupledrom laboratoryOseeds This meansthe
APC staff would be involved in supportingTevatronand neutrinoprogramoperationsas
well ashavingmoredirectresponsibilitiedor R&D facilities for ILC, muons,neutrinosand
LARP activities.

e It isrecommendethatthe laboratorycompareandcontrasthe AARD environment®ffered
at various other facilities nationally and internationally,and establisha programthat is
complementary and of the highest caliber.

¢ TheAPC shouldhavesignificantinvolvementin physicsstudiesfor the ILC, particularlyin
the area of beam dynamics simulations.

Comments - ILCTA

The committeeapplaudgthe creationof the ILCTA program,critical to the ILC in evaluating
main linac performanceandreliability. The programto testthe fully dressedsuperconducting
cavities,in cryomoduleswith beamis of greatimportance- manyissuescanonly betestedwith
beam,suchasbeamloading and associategerformanceaspectf the cavity tuning system,
effects of Higher Order Modes (HOMs), and the ability to cross-calibrateand improve
measuremenaccuracyof acceleratinggradientsvia measuremenof the beamenergy.Past



experiencewith LEP, where off-line testingof SCRFcavitieswith beamwas not done,and
problemswereencounteredfter cavitieswereinstalledin the machine clearlydemonstratethe
necessity of such tests.

The ILCTA gundesigngradientof 50 MV/m is greaterthan typical experiencewith similar
guns, and may resultin increaseddark current. The committeerecommendghat other
optimizationsbe exploredin collaborationwith DESY/PITZ staff experiencedn operatingsuch
guns.

Comments — ILCTA and AARD

The committeesupportsthe provisionof facilities within the ILCTA for AARD, andfor ILC-
relatedR&D beyondthe mainlinac componentssuchasdeflectingcavities.However,thetime
scaleof the ILC cavity R&D programis very short,the goalsareambitious,andmuchwork is
still requiredto bring the cavity performanceup to specificationsand to achievereliable
industrialproduction,demonstratech a testfacility. It is clearthatILC musthavepriority over
AARD in thetestfacility. Thereforeit is very importantto decouplethetwo activitiesasmuchas
possible,to provide priority to ILC for its needsin cryomoduletesting,andto not haveother
programsrelying on the ILC component®f the facility. The ILC needsfor electronbeamare
probablyless stringentthan AARD demandsand a relatively simple injector may well be
adequatdor ILCTA purposesWhile preservingthe synergybetweenAARD andILCTA, and
evenleveragingit to extendits eventualtechnicalreach,attemptsmustbe madeto makethe
AARD activities as independent of ILC cryomodule and RF test activities as possible.

The committeerecommendshat a layout which will bestaccommodatéoth ILC and AARD

needswith minimal interferencebe developedincluding the possibility of a building extension
to the NML to accommodatea larger facility. Two separateelectron sourcesmay be
contemplated;a simple one for ILC purposes,and one with high brightnessfor AARD

applications Additional funding for this moreexpensivanjector designandfacility layoutmay
be soughtfrom the DOE HEP AdvancedTechnologyR&D program.To defendthe creationof

sucha programat NML, a list of experimentsand the beamparametersequiredshouldbe
developed.The AARD topics may include some ILCPspecificactivities with the SCRF
cryomodulesand their RF testing, et cetera,but a large majority will be independenof ILC

activities. Some experimentsmay eventuallyneeda GeV classbeamthat is potentially
available.

Comments — Muon Collider R&D

The committeeapplaudshe vision of laboratoryleadershipn promotingthe necessanR&D
towardsdemonstratingeventualfeasibility of a Muon Collider, aspart of a balancedresearch
portfolio for FNAL. The establishmenof the MCTF to guide this activity is welcomed,and
engagemenof entrepreneuriasmall businessuchasthe Muonsinc., andworking with other
nationallabs and universities,is exemplary.Recentbreakthroughsn muon cooling system
conceptgrovide exciting new prospectscombiningmany bunchesduring the cooling process
offers the first self-consistent cooling channel design suitable for a muon collider.

Still missingin the designof the MANX 6D cooling experimenproposedor the MTA areaare
a solutionto the problemof matchinginto the cooling channel,and the incorporationof RF



cavities. In addition, beamparametersassociatedvith the newly designedcooling channel
shouldbe propagatedo the restof the muoncollider, in orderto ensureoverall viability of the
muoncollider project. Thesecomponentshouldbe includedasfully aspossible stressinghe
need for comprehensive paper studies before Ometal is cutO.

The MCTF effort is encouragedo continueto explorethe availability of resourcesndskills at
other U.S. laboratoriesand institutions, and to help maintain the global Muon Collider
infrastructure. The relationship of the MCTF to the NFMCC should be made clear.
Complementarity with BNL, LBNL and industry programs should be a leading philosophy.

Enoughresourceseedto be appliedto the MCTF to make steadyprogress. However,the
MCTF effort in generaliandthe magnetactivitiesin particular,do not havea fixed enddateor

rigid milestones. The MC magnetdevelopmenprogramshouldbe performedon a ObeseffortO
basis,dependingon availablefunding and on successe¢or setbacks)ith thesevery exciting
new technologiesThe primary activity of the Fermilabcore High Field Magnetprogramis to

supportthe developmenbf Nb3Snquadrupolegor the LHC IR upgradeconsistentvith the key
LARP goal of Odemonstratinigpe viability of Nb3Snmagnetsby 20090 .Alreadythe High Field

Magnetprogramis pursuingsevenother activities, mostly minor in comparisonto the LHC

activities. This is a testamento the vitality of SC magnetR&D as an enduringenabling
technology. However,if the HFM programwereto takeon the additionalmajor activity of MC

magnetdevelopmentthereis a realrisk of compromisingthe LHC program,unlesssignificant
additional resources were to be provided to the program.
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Charge

At its Decembei2006 meetingthe FermilabAcceleratorAdvisory Committeewill takea broad
look at the entire FermilabacceleratoR&D program,accompaniedby a morefocusediook in
areasin which Fermilabis planningnew initiatives to provide enhancements our advanced
acceleratoR&D programaimedat the post-Runll era. The primary topics for review and
discussion are:

1. Overview of the Current Accelerator R&D Program

We will provide a brief overview of the acceleratoR&D programat Fermilab.Topicsto be
coveredinclude the ILC, LARP/LHC, Neutrino, Muon, and AdvancedAcceleratorR&D

programs.The primary intent of the overviewis to provide a contextualframeworkfor more
detaileddiscussionon new initiatives. However, the committeeis invited to provide any
commentssuggestionspr recommendationghey might haveregardingthe overall strategy,
balance, and effectiveness of the program as a whole.

2. Fermilab Strategy on the International Linear Collider

In our role as the preferredU.S. site of the ILC, Fermilab hasa specialresponsibilityfor

providing leadershipwithin the ILC developmentffort while preparingitself, and northern
lllinois, for a possiblehostrole. We will be discussingFermilabOstrategyfor ILC activities
leadingup to a possibledecisionto construct.The goal of this strategyis to haveFermilabfully

preparedandrecognizedas an outstandinghostsite for the ILC if the decisionto constructis

madeat the end of the decade We would like commentsand recommendation$rom the
committeeregardingall aspectsof FermilabOstrategicapproachincluding: technology
development& industrialization,acceleratordesign, site specific design, state of lllinois

involvement,and communityoutreach;andthe integrationof theseactivitieswithin both local

andinternationalefforts. The committeewill recognizehatmanyof thesestrategicelementsare
not currently fully developedNeverthelesswe are askingthe committeeto look at all these
elements from the Fermilab perspective in providing us with advice and/or guidance.




3. Creation of the Fermilab Accelerator Physics Center

In orderto enhancehe FermilabacceleratoR&D programaimedat the future, we arein the
initial stagesof creatingan AcceleratorPhysicsCenterat Fermilab.The goal is to createan
effectiveorganizatiorfor supportof the Fermilabmission,with particularemphasisn the post-
Run Il era. The APC will bring underoneroof staff dedicatedto providing direction and/or
supportto all acceleratoR&D activitiesaimedtowardthe future. We will be describingour
currentvision of the goals,strategiesandplansfor the center.Particularemphasisill beplaced
on the possibilitiesaffordedfor enhancedacceleratophysicsactivitiesin supportof ILC, on
opportunitiesopenedup by migrating the AARD program currently centeredat the AO
photoinjectorto the ILC TestAreabeingplannedfor the endof the decadeandon possibilities
of undertakingan expansionof our muon programto explore more deeply the long-term
possibility of a multi-TeV lepton collider based on muons.

AAC inputis importantat this time sincethe plansfor the APC arenot yet setin stone.The
committeeis askedto review andoffer commentssuggestionsand/orrecommendationsn all
aspectsof the APC as currently proposed,including: goals, strategy, organization,and
implementation. Commentary on specific unique opportunities that could be realized through this
initiative would be greatly appreciated.

As usualthe committeeis invited to issuecommentsor suggestionn any aspectof the
programsdiscussedeyondthosespecifically includedin this charge.lt is requestedhat a
concisereportresponsiveo this chargebe forwardedto the FermilabDirector by Februaryl,
2007. Thank you.
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1. R&D Program:
Swapan Chattopadhyay
John Corlett

2. International Linear Collider:
Gunther Geshonke
Shin-ichi Kurokawa
Michiko Minty
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Tor Raubenheiner
Hans Weise

3. Accelerator Physics Center:
Swapan Chattopadhyay
John Corlett
Gunther Geshonke
Georg Hoffstaetter
Kwang-Je Kim
Hasan Padamsee
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Monday, December 4

8:30-9:00
9:00-9:45

Committee Executive Session J. Corlett

Welcome, Presentation of Charge, and S. Holmes
Overview of Accelerator R&D Program

International Linear Collider (Organized by Bob Kephart and Marc Ross)

9:45-10:30
10:30-10:50

10:50-11:25
11:25-12:05
12:05-12:30

12:30-1:30
1:30-2:30

2:30-3:00
3:00-3:20
3:20-3:40

3:40-4:00

Context and Current ILC Program R. Kephart
Break

Accelerator Design and R&D Issues M. Ross
Plans for Future SCRF Infrastructure S. Mishra
Discussion

Lunch

Tour

Plans for ILC RF Unit Test Facility S. Nagaitsev
Test Beam and ILC Detector R&D M. DeMarteau
Discussion

Break

Accelerator Physics Center (Organized by Vladimir Shiltsev and Sergei Nagaitsev)

4:00-4:45

4:45-5:00

5:00-6:30

7:00

Fermilab Accelerator Physics Center: Mission, Goals, V. Shiltsev
And Organization
Discussion

Committee Executive Session.
Requests for supplementary or breakout presentations on Wednesday

Dinner



Tuesday, December 5

Accelerator Physics Center (cont.)

8:30-9:00 Plan and Opportunities for Migration and Integration M. Church
of thePhotoinjector into New Muon Lab

9:00-9:30 NML Users Facility and Experimental Program P. Piot

9:30-9:45 Discussion

9:45-10:05 Break

10:05-10:35 Muon R&D Plans and Proposed Muon Collider Initiative S. Geer

10:35-11:05 Muon Collider and lonization Cooling Issues Y. Alexahin

11:05-11:35 Proposed 6D Cooling Experiment at Fermilab A. Jansson

11:35-12:05 Fermilab MCTF Magnet Development Programs M. Lamm

12:05-12:30 Discussion

12:30-1:30 Lunch

1:30-5:00 Supplementary presentations and/or breakout discussions as requested by the
committee. Committee Executive Session

Wednesday, December 6

8:30-11:00 Committee Executive Session

11:00-12:00 Closeout

12:00 Adjourn

Supplementary presentation
Fermilab Priorities in Allocating Core Funds to R&D ActivitiesS. Holmes



